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Introduction
If transported back to 1960, one might well have expected Latin America to be on the verge of significant economic growth. Both its level of school attainment and its income level were well ahead of East Asia and of the Middle East and North Africa (MENA) region (Table 1) . But by 2000, growth in East Asia had moved that region far ahead of Latin America. While not going as far, the MENA region also jumped ahead, leaving only Latin America and Sub-Saharan Africa at the bottom with very low growth rates and commensurate low income per capita. 1 This outcome remains a puzzle by conventional thinking. Why did Latin America have such a poor growth performance relative to Asia and even MENA, given its high schooling level in 1960?
While much attention has been given to institutional and financial factors, 2 we suggest that the level of cognitive skills is a crucial component of the long-run picture.
In simplest terms, while Latin America has had reasonable school attainment, what students in fact know is comparatively very poor. Student achievement on international tests in both Latin America and Sub-Saharan Africa are near the bottom of the international rankings, while student performance in MENA and especially East Asia are much higher. As Figure 1 reveals, consideration of the low level of cognitive skills appears sufficient to reconcile the poor growth performance of Latin America with outcomes in the rest of the world over the past four decades.
Our interpretation is simple: Even though many things enter into economic growth and development, the cognitive skills of the population are extremely important for long-run growth.
In the presence of measures of cognitive skills, school attainment does not even have a significant relationship with growth. A crucial missing link in explaining why Latin America went from reasonably rich in the early post-war period to relatively poor today is its low cognitive skills. This link also helps explain the variations in economic performance across Latin America. These findings are in line with the growing literature revealing the central role of cognitive skills in economic development in general (see Hanushek and Woessmann (2008, 2009 ) for review and discussion of the evidence). 1 Even there a mystery remains, because Latin America has considerably higher levels of school attainment in 2000 than does Sub-Saharan Africa. Of course, the recent spurt in growth in Latin America might represent a turnaround, but that would require a very uncertain extrapolation. 2 See, for example, Fernández-Arias, Manuelli, and Blyde (2005) and Edwards, Esquivel, and Márquez (2007). 2 Focusing on the relationship between cognitive skills and economic development in Latin America does introduce two analytical concerns. First, the prior work had relatively few observations from Latin America (seven of the available 50 countries in the analysis in Hanushek and Woessmann (2008) ), making it difficult to analyze patterns of within-region economic outcomes. Second, the international assessments of math and science skills may simply be too difficult for the typical Latin American student, making the comparisons across Latin American countries unreliable.
The performance of Latin American countries on the worldwide student achievement tests has been truly dismal. A motivating concern of this paper is that Latin American students may be so far from OECD countries that the details of the scores may not be meaningful. Because test efficiency requires the international assessments to focus testing time on discriminating performance in the vicinity of the international mean, there may not be sufficient test questions that reliably distinguish performance well at the level of most Latin American countries.
To address these difficulties, we explore the use of regional measures of cognitive skills that were designed specifically for Latin American countries when revisiting variations in long-run growth (measured over the period . While Latin American countries participated only sporadically in the worldwide student achievement tests, the Laboratorio Latinoamericano de Evaluación de la Calidad de la Educación (LLECE) conducted two regional tests of student performance in math and reading that together cover all sixteen Latin American countries usable in analyses of national growth. 3 The first LLECE assessment tested third and fourth grade students in 1997, the second survey -the Segundo Estudio Regional Comparativo Explicativo (SERCE) -tested third and sixth grade students in 2006. Neither of these is perfect, because they measure performance just in early grades and because both are very recent -with the second test actually occurring outside of the period for which growth is observed. Nonetheless, their regional test designs and broad coverage of countries hold promise for regional analyses.
To our knowledge, neither of the tests has been used before in models of economic outcomes.
Our results using the regional test data support the important role that cognitive skills play in understanding Latin American growth. These test scores are statistically and quantitatively 3 significant in predicting economic growth in intra-regional growth regressions. They increase the explanatory power of standard growth models considerably and render the effect of years of schooling insignificant. In sum, schooling appears relevant for economic growth only insofar as it actually raises the knowledge that students gain as depicted in tests of cognitive skills. 4
It also proves feasible to splice the regional educational assessments into the worldwide assessments. In the extended sample of 59 countries that now includes 16 Latin American countries, cognitive skills are again significantly associated with economic growth in worldwide growth regressions. The estimated effects of cognitive skills are smaller in the Latin American sample than in the rest of the world, however, which may be due to higher measurement error in the more recent and primary-school measures of Latin American skills, to a lower importance of cognitive skills in the institutional framework of Latin American countries, or to a curvilinear relationship between cognitive skills and growth. Currently available data do not allow us to distinguish between these interpretations. This paper begins with a conceptual framework for the relationship between years of schooling, cognitive skills, and economic growth. Following this, we elaborate on the description of cognitive skills in Latin American countries and use the worldwide test data to provide initial analyses of Latin American growth in worldwide comparison. Next, we develop alternative performance measures based on the regional tests and turn to variations in economic outcomes within Latin America. Finally, we combine the regional with the worldwide measures of cognitive skills to place the larger set of Latin American countries into the overall world distribution of economic growth.
Schooling, Cognitive Skills, and Growth: A Conceptual Framework
Theoretical models of economic growth have emphasized different mechanisms through which education may affect economic growth. Augmented neoclassical growth theories building 4 While this paper focuses on the macroeconomic aspects of education in a cross-national comparison, existing microeconomic studies are in line with the crucial role of education for economic success in Latin America. In the studies estimating individual returns to education surveyed in Psacharopoulos and Patrinos (2004) , Latin American countries (together with Sub-Saharan Africa) have the highest labor-market returns to years of schooling among all world regions. Over the past decades, these returns also tended to increase in Latin America (cf. Pritchett (2004) ; Behrman, Birdsall, and Székely (2007) ). Apart from the returns to education quantity, labor-market returns to cognitive skills in the one Latin American country that participated in the International Adult Literacy Survey, Chile, are the second-highest of all participating countries (after the United States; Hanushek and Zhang (2008) ). on Mankiw, Romer, and Weil (1992) stress the role of education as a production factor that can be accumulated, increasing the human capital of the labor force and thus labor productivity.
Theories of endogenous growth in the spirit of Romer (1990) and Aghion and Howitt (1998) stress the role of education in increasing the innovative capacity of the economy. Theories of technological diffusion such as Nelson and Phelps (1966) and Benhabib and Spiegel (2005) stress that education may facilitate the transmission of knowledge needed to implement new technologies. All approaches have in common that they predict that education a positive effect on growth, and in particular the latter two stress its impact on long-run growth trajectories.
An increasing wave of empirical growth research, following the seminal contributions by Barro (1991 Barro ( , 1997 and Mankiw, Romer, and Weil (1992) , tries to estimate why some countries grow faster than others. The recent literature, involving cross-country growth regressions and invariably considering the impact of education, relies mostly on the important internationally comparable data on average years of schooling provided by Barro and Lee (1993, 2001) and its refinements as the proxy for the human capital of an economy (Cohen and Soto (2007) ). These analyses tend to find a significant positive association between quantitative measures of schooling and economic growth. 5 Moreover, various branches of the accumulated work have attempted to distinguish among alternative mechanisms behind this association and have delved into measurement and specification issues -while generally supporting a role for schooling in determining growth (see the review in Hanushek and Woessmann (2008) ).
An alternative perspective, originating in the work of Hanushek and Kimko (2000) , concentrates directly on cognitive skills. As documented in Hanushek and Woessmann (2008) , a series of studies pursuing different variations of skill measurement and specification supports a substantial and robust effect of cognitive skills on economic growth that dwarfs the association between years of schooling and growth.
Our current analysis, focusing on Latin American growth, builds on this literature, which relies on the following model:
where g is the growth rate of real GDP per capita over an extended period, H is human capital, X are other factors affecting growth, and ε is a stochastic term where it is assumed that 5 ( , ) 0.
E H X ε = X includes the initial level of income, the economic institutions of the country, and a variety of other control variables.
The typical growth analysis simply substitutes a measure of school attainment for H and proceeds to estimate Equation (1). But doing so requires two very strong assumptions that each lack prima facie validity. First, it must be the case that a year of schooling produces the same knowledge and skills, or human capital, regardless of the country. For example, a year of schooling in Peru must be equivalent to a year in Japan, a difficult position to argue from the aggregate data below. Second, and equally important, schooling must be the only systematic factor influencing skills, something that is refuted in virtually all individual-level analyses of achievement (Hanushek (2002) ).
We expand on these measurement aspects by considering alternative sources of human capital accumulation:
(2) Second, by emphasizing total outcomes of education, it incorporates skills from any sourcefamilies, schools, and ability. Third, by allowing for differences in performance among students with differing quality of schooling (but possibly the same quantity of schooling), this formulation opens the investigation of the importance of different policies designed to affect the quality aspects of schools.
In terms of econometric identification, the extent to which associations found in crosscountry growth regressions can be interpreted as causal effects has been the subject of controversy for a long time. Beginning with the analysis of Levine and Renelt (1992) , evidence of the sensitivity of results to model specification has been plentiful. In terms of years of schooling, Bils and Klenow (2000) provide convincing evidence of the endogeneity of school attainment in growth models. Hanushek and Woessmann (2009) address the issue of causality between cognitive skills and growth with several econometric techniques. 7 Using different instrumental-variable and differences-in-differences approaches to identify the causal impact of cognitive skills, they provide general support for a causal interpretation of the relationship between cognitive skills and growth. 8 Further, they demonstrate that schooling can be a policy instrument contributing to economic outcomes to the extent that it contributes to cognitive skills.
Here, we do not repeat the analysis in Hanushek and Woessmann (2009) . Instead, we concentrate on whether the general framework provides insights into the long-run economic performance of Latin American countries.
Cognitive Skills in Latin America: A Description
The existing data from worldwide student achievement tests paint a bleak picture of performance in Latin America. 9 While Latin American countries have not participated 7 frequently in the existing testing, the performance is uniformly not competitive with either developed or many developing countries. Apart from Cuba, which lacks internationally comparable income data, only one Caribbean country (the Dominican Republic) ever participated in the regional testing and, as described below, is a strong outlier if combined into the analysis of Latin American countries. 10 The available tests emanate from two main organizations -the International Association for the Evaluation of Educational Achievement, or IEA, and the OECD. The IEA introduced international testing in 1964 and has conducted periodic assessments up to the current TIMSS (Trends in Mathematics and Science Study). The OECD began international testing in 2000 with the Programme for International Student Assessment, or PISA. Both continue on a periodic schedule, and both the IEA and OECD have added reading assessments. 11 As discussed below, all Latin American countries (with more than one million population) have participated in one or both regional testing programs conducted in 1997 and 2006 -a fact that we exploit below. On the international tests, Venezuela did participate in a 1991 reading test, and their student scores only exceeded those in Botswana, Nigeria, and Zimbabwe on the test for 13-year-olds and no other country on the test for 9-year-olds. 12 All worldwide testing considered in this paper is based on international collaboration designed to capture the typical curricular elements found across countries. An exception is the International Assessment of Educational Progress (IAEP) study which mirrors the U.S. curriculum. Brazil participated in the IAEP study in 1991, coming out second from the bottom (followed only by Mozambique) among 19 countries in math and last among 18 countries in science. As a simple summary, for the 59 occasions on which a Latin American country participated in an international student achievement test (counting different subjects and age groups separately), the average rank was 36.9 among an average of 41.5 participants (where a significant portion of the ranks below were taken up by other Latin American countries).
For our growth analysis, however, we need a description not just of the rank but of the (5) of Appendix Table A1 for the Latin American data).
Nonetheless, such a comparison of the performance of those in school will even understate the true gap in average cognitive skills between full cohorts. Enrollment in secondary school has not been universal in Latin American countries, leading to more selective test taking in these countries compared to most others in Figure 2 .
If we assume that those children who dropped out of school before ninth grade did not reach functional literacy, and if we take a test-score performance of one standard deviation below the OECD mean (400 points on the PISA score) as depicting a basic level of functional literacy in mathematics and science, we can get a rough measure of the share of a cohort who really reach basic literacy. Less than 5 percent of tested students fall below this threshold of basic literacy in developed countries such as Japan, the Netherlands, Korea, Taiwan, and Finland. But, of those who stayed in school until age 15, as many as 82 percent in Peru and 66 percent in Brazil do not reach such a level of basic literacy in cognitive skills.
For three Latin American countries, we can combine performance on international tests with data from Demographic and Health Surveys (cf. Filmer (2006) ) that provide reliable measures of the share of children aged 15-19 who reached different levels of school attainment. Figure 3 breaks down each cohort into those who have completed grade 9 and reach a level of basic skills on the international test, those who have completed grade 9 without reaching basic literacy, those who dropped out between grades 5 and 9, those who dropped out between grades 1 and 5, and those who never enrolled. 13 In Brazil and Peru, the share of recent cohorts that can be termed functionally literate is as small as 8 percent and 12 percent, respectively -a number smaller only in Ghana and South Africa among the countries with available data (cf. Hanushek and 10
Woessmann (2008)). The remaining roughly 90 percent of the population in Brazil and Peru have to be viewed as illiterate -either because they never enrolled in school, because they dropped out of school at the primary or early secondary level, or because completing lower secondary education did not equip them with even a basic level of cognitive skills. In Colombia, the share of functionally literates in a cohort in their late teens is greater but still only 30 percent.
The bottom line of the performance of Latin American countries on the worldwide tests is truly dismal: The average cognitive skills of Latin American students are consistently near or at the bottom of the international distribution, and only a very small fraction of each young cohort reaches a level of even the most basic cognitive skills by international standards.
Indeed, Latin American students may be so far from OECD countries that the observed within-region differences of their scores on the worldwide achievement tests is not very meaningful. International assessments, like those in other circumstances, are designed with an underlying notion of test efficiency. Specifically, in order to reliably assess differences among students, there must be sufficient test questions to provide information that distinguishes among varying levels of performance. This implies that there are relatively fewer questions farther from the central tendency of the students for whom the test is designed. The relatively fewer questions limit the amount of development effort and test time devoted to populations far from the target population. The international tests that are designed primarily for developed countries (who support the testing in general) are thin in questions that would allow discriminating among performance in the tails of the distribution. As a result, there may be insufficient test questions on the worldwide tests to distinguish reliably among varying levels of learning in the region of Latin American students. We will return to this crucial theme below.
Analyzing Latin American Growth with Worldwide Skill Measures
We began by using the data of the worldwide tests of cognitive skills to evaluate the extent that the poor cognitive skills in Latin America can account for the region's poor growth record. Table 2 masks the considerable variation within Latin American countries (see Appendix Table A1 ). For example, more than a whole standard deviation distinguishes the average cognitive skills in Peru (312) Brazil. As a consequence of the differing initial income levels and growth experiences, GDP per capita in 2000 ranges from about $2,000 in Honduras to more than $10,000 in Argentina.
Column (5) of Table 2 replicates the basic specification of a worldwide country-level growth regression of Hanushek and Woessmann (2008) and shows that the highly aggregated picture is corroborated in analyses performed at the country level. Cognitive skills are strongly associated with long-run growth across the 50 countries that have ever participated in a worldwide student achievement test (and have internationally comparable data on GDP growth). 15 In this basic specification, test scores that are larger by one standard deviation (measured at the student level 14 Although test scores and openness are strongly correlated across world regions, the explained share of crossregional growth variation is considerably lower when entering openness instead of test scores in the model (where openness enters significantly as long as test scores are not entered). 15 Hanushek and Woessmann (2008, 2009) show that the association between cognitive skills and economic growth proves extremely robust to including obvious additional control variables such as economic institutions, geography, and fertility, to different sets of sub-samples of countries, to restricting the test-score measure to specific periods, subjects, or age groups, and to applying the analysis to immigrants from different countries on the same U.S. labor market. As in the continental analysis, considering trade policies does not compromise the importance of skills: Both openness and cognitive skills enter significantly positive in a joint country-level specification. Furthermore, the explanatory power of cognitive skills in terms of accounting for growth variation is considerably larger. In addition, Hanushek and Woessmann (2008) show that the effect of cognitive skills interacts positively with the openness of the economy: While skills have positive effects even in closed economies, they are significantly bigger in open economies. Hanushek and Woessmann (2009) also show that several instrumental variables and differences-in-differences specifications warrant a causal interpretation of the association. across all OECD countries in PISA) are associated with an average annual growth rate in GDP per capita that is two (1.98) percentage points higher over the whole 40-year period.
In the final column, we allow the test-score effect to differ between the seven Latin American countries and the rest of the world. With these data, it is not possible to obtain reliable estimates of any differences for the Latin American countries compared to others in the world.
The Latin American dummy and its interaction with test scores are individually and jointly (F- 
Intra-Regional Analyses of Cognitive Skills and Growth in Latin America
We now explore the use of two intra-regional achievement tests specifically designed to capture cognitive skills in Latin American countries. A key element of this is investigation of the underlying causes of differences in growth among the countries of the region.
Regional Achievement Tests in Latin America
The poor performance of Latin American countries on the worldwide tests poses a severe problem for the accuracy of intra-regional analyses of cognitive skills. While the PISA and TIMSS tests can accurately place student performance near the OECD mean, they are less reliable at distinguishing among the students in the tails of the distribution. As a consequence, the differences recorded among Latin American countries undoubtedly contain considerable noise, even though several thousand students in each country take the tests. (1998, 2001, 2002) for details). For ease of reference,
we will refer to this study as "LLECE" throughout this report. LLECE provides data on educational performance for nine Latin American countries that also have internationally comparable GDP data.
LLECE tested the performance in math and reading of representative samples of students in each participating country in primary schools. The study released country medians in each grade and subject; in our analyses, we use performance of the older students (fourth grade). 16 The LLECE scores are standardized to have an international mean of 250 test-score points and a standard deviation of 50 among participating countries. Median math performance ranges from 226 in Venezuela to 269 in Argentina and Brazil, and median reading performance from 233 in Bolivia to 286 in Chile. In other words, student performance across countries differs by around one standard deviation on the tests -a huge within-region variation.
In 2006, the Latin American bureau of the UNECSO also conducted the "Second Regional
Comparative and Explanatory Study" (Segundo Estudio Regional Comparativo Explicativo, or SERCE) designed for Latin American countries (cf. Laboratorio Latinoamericano de Evaluación de la Calidad de la Educación (2005, 2008a, 2008b) ). It covers 13 countries usable in growth analyses. Combining the LLECE and SERCE studies, a total of 16 Latin American countries 17all Latin American countries with populations greater than one million and without communist background -can be used in our regional growth analyses. 18 SERCE tested the performance in math and reading of representative samples of students in third and sixth grades, reporting country medians in each grade and subject. 19 In our analyses, we again use the performance of the older (sixth-grade) students (see Appendix Guatemala to 560 in Uruguay, again revealing a within-regional difference of median performance of more than one standard deviation.
Regional Growth Regressions
Are there economic implications of these knowledge and skill differences? Our first analysis mimics the worldwide analysis of growth by considering whether variations in performance on the Latin American tests provide reliable indications of variations in growth rates among Latin American countries. To make the results directly comparable with the worldwide regressions, we have re-scaled the Latin American tests in all the growth regressions so that they have the same mean and standard deviation as observed for the group of participating Latin American countries on the worldwide tests. This simple standardization, which by necessity is noisy given the small number of Latin American countries on the worldwide tests, does not affect the qualitative results or their significance. There are, of course, multiple concerns with this analysis. While the LLECE tests provide a reliable measure of performance differences among Latin American countries, they have three important drawbacks. First, they refer just to performance at early grades, necessitating an assumption that such early performance is a reasonable index of performance throughout the schooling system. Second, the tests occur very recently and close to the end of the period for which we observe economic growth, necessitating an assumption that cognitive performance differences have been relatively stable over the prior decades. Finally, we are limited to just nine countries, raising questions about whether the results hold for all of Latin America.
We can partially deal with these concerns by bringing in results from the second testing, SERCE. These tests give us observations for performance in grade six. They also expand the sample to the entire region with all 16 relevant countries participating in either the first or the second test. These advantages are traded against the disadvantage that the testing is even more recent and entirely outside of the period of observed economic growth.
To employ this additional assessment, we aggregate the two tests using the sample of countries taking both assessments. Specifically, we first standardize both tests to have mean zero and standard deviation one among the six countries participating in both tests and then splice the two together based on the means of the available tests. Finally, we again re-scaled the combined score to match the mean and standard deviation among the Latin American countries participating in the worldwide tests.
The final three columns of Table 3 provide the extended analysis of growth differences across all Latin American countries. The results provide a similar picture to that for the restricted sample used in the prior columns. 21 Again, differences in cognitive skills noticeably 20 The Dominican Republic proves an extreme outlier when estimating our model by robust regression techniques that downweight or drop outliers based on statistical indicators. Specifically, we employ a robust regression method which eliminates gross outliers with a Cook's distance measure greater than one and then iteratively downweights observations with large absolute residuals (implemented as rreg in Stata). This estimation attributes a weight of zero to the Dominican Republic, whereas the next lowest weight is 0.70 for Mexico (for a maximum weight of 1).
boost our ability to explain differences in growth across the region. The fit is not as precise as that for the more limited set of countries, but the R 2 again shows a significant jump over the model that relies on just school attainment. The estimated impact of skills on growth is, however, appreciably smaller in this enlarged sample -undoubtedly partially reflecting the increased measurement error with both the recentness of the testing and the necessity of projecting scores for those not participating in both assessments.
The final column of the table introduces a measure of economic institutions into the growth models -protection against expropriation (see Acemoglu, Johnson, and Robinson (2001) ).
Similar to the results of other regions of the world (Hanushek and Woessmann (2008) ), institutions are also important, but the role of cognitive skills remains even after considering institutional differences. Standard measures of openness as another measure of economic institutions do not enter the Latin American model significantly and do not affect the qualitative result on test scores (not shown). 22 Prior investigations suggest that differences in the shape of the performance distribution may provide additional information about growth differences (Hanushek and Woessmann (2009) ; see also Pritchett and Viarengo (2009) for a related argument for Latin America). Specifically, the balance of people at both the top and the bottom of the distribution appear to enter into the explanation of world differences in growth (along with having obvious policy implications about the organization of the schooling sector). We addressed this in the intra-regional analysis (not shown) using information about the scores of the top and bottom quartile of each country's distribution. The limited variation across our sample, however, precluded separate identification and estimation of the impact of relative balance of different parts of the distribution. 23
The results using the LLECE and SERCE measures of cognitive skills confirm that Latin American countries that have higher cognitive skills have experienced faster economic growth over the long run. Figure 4 illustrates clearly the role of cognitive skills in explaining growth differences within the region. These models push the available data hard. The limited number of observations and the availability just of recent test data for young children are of particular concern. On the other hand, the very low scores on the TIMSS and PISA tests suggest that measures of basic literacy are most relevant and argue for concentrating on testing differences at the very bottom end -which is what the LLECE and SERCE effectively are doing.
Latin America in the World: Combining Regional and Worldwide Tests
We can now return to the question of how the Latin American evidence fits into the worldwide analysis. Figure 2 and the prior description made it clear that the performance of the seven Latin American countries that ever participated in a worldwide test is very far down on the worldwide tests such as TIMSS and PISA. As mentioned, it is even questionable whether the variation in performance on these tests across individuals and schools in each country, as well as across countries in the region, is informative at all. Across the five Latin American countries that participated both in LLECE and in some worldwide achievement tests, there is no significant correlation between the LLECE score and the score on the global tests. However, the range of the average international test scores across these five countries is 364 to 415 points. Considering that only the lowest 16 percent of students in OECD countries perform below 400, variations in average test scores in this range will be based on information from a very limited set of test questions. This also means that estimates of the effect of worldwide test scores for Latin American countries are likely to suffer from severe attenuation bias due to measurement error.
Our new information of cognitive skills using tests designed for the region suggests that it might be possible to improve upon the prior estimates by using more reliable information about intra-regional variations in performance and by expanding the sample of countries observed in the region. In order to splice the new tests into the world picture, we presume that the regional mean on the worldwide tests provides a reasonable scale, but that the within-region placement of individual countries is not reliable. We splice the regional Latin American tests into the worldwide test metric by again re-scaling the regional tests to have the same mean and crosscountry standard deviation that the seven Latin American countries that also participated in the worldwide tests have on these tests.
To facilitate comparisons, the first column of Table 4 replicates the standard cross-country regression already shown in column (5) of Table 2 that uses only the worldwide tests. If we reestimate the worldwide growth models simply substituting our new regionally-based measures of cognitive skills in the original seven Latin American countries in the analysis, the results are virtually identical in terms of the importance of cognitive skills, the explanation of growth differences around the world, and the other model parameters (column (2) of Table 4 ). Given this, we then expand the world sample by adding all of the countries in Latin America. The full regional estimates in column (3) show a noticeably smaller impact of cognitive skills on growth, with the coefficient falling roughly from 2 to 1½ percentage points annual growth associated with a standard deviation of test performance. Column (4) estimates separate impacts of cognitive skills in Latin America and in the rest of the world. This estimation shows the non-Latin America impact of a standard deviation of test performance to be two percentage points per year, while the Latin America impact is only 0.8 percentage points (significantly different from zero and from the estimated impact in the rest of the world). 24 Figure 5 depicts the marginal impact of test scores on growth based on this last specification.
The Latin American countries, which fall at the bottom of the growth rate chart, have a noticeably flatter pattern with cognitive skills than elsewhere.
Three different and not mutually exclusive possibilities offer potential explanations for this pattern. The Latin American pattern might simply reflect measurement error in the tests that attenuates the estimates in the usual manner. The recentness of the regional Latin American testing and its restriction to primary school are obvious causes of measurement error and attenuation bias in the regional test-score data. The different parameter estimates would be reconciled if the variance of the measurement error was roughly 60 percent of the total variance in the scores. Alternatively, the role of cognitive skills might simply be less within the Latin American economies. Such an interpretation would be in line with the evidence in Hanushek and Woessmann (2008) that the effect of cognitive skills interacts positively with growthpromoting economic institutions. A variant on the latter explanation that appears in Figure 5 is that the growth relationship might not be linear but might have a flat segment at low skills and perhaps a segment of increasing steepness at the top. 25 However, such an interpretation carries some arbitrariness, given that the usual scaling of tests is anchored only in the underlying assumption that skill distributions are roughly normal. Unfortunately, given currently available data, it is not possible to distinguish between these different perspectives. 24 The results are unchanged if interactions of the Latin American dummy with years of schooling and initial GDP are also included, which do not enter significantly. 25 The data for the rest of the world suggests that the importance of cognitive skills for East Asian countries has been larger than that for other countries (see Hanushek and Woessmann (2009) ). Given the generally high performance of East Asian countries (Figure 2 ), this finding also supports a curvilinear relationship.
Conclusions
Economic growth in Latin America over the past half century has been disappointing and puzzling. The region historically has had relatively high levels of school attainment, leading by 2001 to expected school attainment of 13 years, compared to 8.6 in South and West Asia, 7.1 in Sub-Saharan Africa, and 9.5 across all developing countries (UNESCO (2005)). Yet these human capital investments have not translated into clear patterns of growth and development.
The growth puzzle is reconciled by consideration of the level of cognitive skills across Latin
America. The average achievement of Latin American students on international tests is substantially lower than in East Asia and MENA and nearly as dismal as in Sub-Saharan
Africa. 26 Despite their relative success in achieving high levels of school attainment, the knowledge that students in Latin America have gained by their mid-teens is staggeringly low.
We show that in countries such as Brazil and Peru that provide the necessary data, only about one in ten children of each cohort can be termed functionally literate in their late teens.
Not only does the low level of cognitive skills account for the lack of growth of Latin America relative to the other world regions, but it also provides much of the explanation for variations in economic performance within Latin America. The strong effect of cognitive skills on economic growth is evident within the group of Latin American countries participating in the Latin American LLECE and SERCE tests of student achievement. This conclusion is based, however, on limited measures of relatively recent differences in mathematics and reading at the primary-school level, and it will be important to confirm this with expanded assessments. 27 By ignoring differences in what students actually know, the existing literature very significantly misses the true importance of education for economic growth in Latin America.
Our results reveal that school attainment is associated with economic growth only insofar as it produces cognitive skills -something that happens to a far too limited extent in Latin America.
From a policy perspective, our results suggest that a vital aspect for education policy focus in Latin America (and elsewhere) may be how to ensure that students really acquire knowledge while in school. Rather than sticking to goals for school attainment, the primary focus of the Education for All initiative and the Millennium Development Goals, education policy may be more effective when focusing on the quality of education. 28 While this is increasingly recognized (see, for example, Duryea, Navarro, and Verdisco (2008)), it has yet to drive policy.
From an analytical perspective, this analysis has demonstrated the feasibility of linking different assessments for the analysis of economic outcomes. Not only do the regional tests provide greater and more reliable detail on country differences at the low end of the economic distribution, but they also point to how comparisons can be made to the rest of the world. 28 The Education for All initiative of UNESCO and the World Bank has set goals for education to be reached by 2015. While quality of education is one of the six major goals, it has generally been overshadowed by quantitative goals for school attainment; cf. UNESCO (2005) . The Millennium Development Goals of the United Nations explicitly focus on universal primary education by 2015. See http://www.un.org/millenniumgoals/bkgd.shtml. , 1960-2000. t-statistics in parentheses: statistical significance at * 10%, ** 5%, *** 1%. See Table 1 for a list of the six world regions and the countries contained in each, as well as data sources. In the country-level analyses, all variables are meansubtracted. , 1960-2000. t-statistics in parentheses: statistical significance at * 10%, ** 5%, *** 1%. See Table A1 for data sources. a Replacing Latin American scores by regional tests.
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